Regulation of lymphocyte responses by human gangliosides. I. Characteristics of inhibitory effects and the induction of impaired activation.
Gangliosides obtained from normal human brain were found to inhibit the in vitro activation of human lymphocytes by nonspecific mitogens and allogeneic cells at concentrations between 3 to 50 microgram/1.5 to 1.7 X 10(5) lymphocytes/0.2 ml culture. Ganglioside inhibition did not represent cytotoxic effects or altered lectin binding and was independent of the mitogen concentration. In addition to concentration, the degree of inhibition was dependent on the mode of presentation to lymphocytes, since gangliosides incorporated within liposomal membranes displayed a synergistic inhibitory effect greater than predicted from the cultures receiving either gangliosides or liposomes alone. In binding experiments, radiolabeled ganglioside GM1 became associated with human lymphocytes within 10 min. However, approximately 72 hr pre-exposure of human lymphocytes to gangliosides was required to induce impaired lymphocyte responses to mitogens and allogeneic cells. Thus, concentrations of human gangliosides equivalent to the levels occurring in the sera of patients with certain malignancies are capable of actively inhibiting lymphocyte stimulation in addition to inducing impaired lymphocyte responses.